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Abstract 
Study was conducted in six ponds each with an area of 0.1 ha in the pond complex of 
Brackishwater Station, Paikgacha, Khulna from February to October'96, to find out the 
variation of production rate in two culture system viz., single and double crop of P. monodon 
with L. parsia. In treatment T pwild fry of P. monodon (0.006g) and L. parsia (0.20g) collected 
from neaerby river were stocked at a rate of 40,000 and 10,000/ha, respectively, for a culture 
period of 120 days. In treatment T 2, the rate was 20,000/ha for bagda fry in 1st and 2nd crop 
each and 10,000 for parsia fry/ha for an extended period of 225 days. The highest survivality 
and growth of P. monodon and L. parsia were 57.08% (1st crop of T 2) and 75.26% (T2), and 
27.08g (1st crop ofT2) and 47.78g (T2), respectively with a significant variations (P>0.05) 
with other treatment. The net profit (Tk. 93,134) and cost benefit ratio of 1 : 1.76 were also 
found higher in T 2 • 
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Introduction 
The culture of shrimp in Bangladesh has been drawing greater attention by fish 
farmers, particularly in bracldshwater areas. In the coastal area of the greater Khulna 
region having a tropical climate, productive and unpolluted estuarine areas is considered 
to be a suitable natural habitat for penaeid shrimp culture with other brackishwater fin 
fishes in polyculture system. The latest estimate of the area of land under shrimp 
cultivation in Bangladesh is about 140,000 ha (BBS 1996). In these places, shrimp has been 
traditionally produced and the yield per unit area (150-200 kg/ha) is very low. So, through 
application of various improved aquaculture practices, production may be enhanced by 
several folds. 
Jingran (1984) denoted some culturable brackishwater fin fishes in India, many of 
which are applicable to Bangladesh. Polyculture of Penaeus monodon and Liza parsia could 
be one of the ideal approaches of farming system while shrimp and mullet would be quite 
compatible having no territorial conflict and have little or no food competition. The fry of 
P. monodon and L. parsia are also available in coastal rivers and mangrove swamps of the 
greater Khulna region. In traditional shrimp farms of the country only post larvae (pls) of 
P. monodon are stocked in the ghers but other fin fishes that already entered into the ghers 
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along with the unsieved tidal waters are harvested time to time. Among the fin fishes, L. 
parsia is one of the most common and highly accepted to the local people due to its taste 
and demand. This type of species of non carnivorous nature is also easily culturable in 
shrimp growing areas that plays a vital role to keep a friendly environmental condition for 
both shrimp and fin fishes. With this consideration the study was undertaken to find out a 
suitable production technique of P. monodon with L. parsia at different stocking and 
cropping system. 
Materials and methods 
The study was conducted at the pond complex of Brackishwater Station, Bangladesh 
Fisheries Research Institute, Paikgacha, Khulna for a period of nine months from 
February to October, 1996. Six ponds, each of 0.1 ha were selected for this work with two 
types of culture treatment having three replications for each treatment. After the 
completion of pond preparation by mid February '96, tidal water was introduced to a depth 
of about 50cm for the growth of plankton. 
For treatment Tp wild fry of P. monodon (0.006 g) and L. parsia (0.20 g) were collected 
from local rivers and stocked in the 1st week of March at a rate of 40,000 and 10,000 fry/ha 
respectively. Whereas for the pt crop oftreatment T2, fry of P. monodon and L. parsia were 
stocked at a rate of 20,000 and 10,000 /ha respectively and for 2nd crop of T 2, the P. 
monodon fry were restocked at the same rate as earlier with L. parsia those were not 
harvested with the first crop of P. monodon. After 120 days of culture P. monodon and L. 
parsia were completely harvested from T 1• In T 2, shrimp of first crop was harvested after 
120 days and 2nd crop after 105 days of culture. Whereas L. parsia was harvested once after 
225 days of culture. A commercial nursery feed Saudi-Bangla (starter-1) was fed twice a day 
(morning and evening) at of 100% ofthe body weight for the 1st week and then reduced to 
60, 40 and 20% during 2nd, 3rd and 4th week, respectively. A portion of water (only 20% of 
the pond water) was exchanged during the full moon and new moon. Water quality 
parameters viz. dissolved oxygen, pH, salinity, temperature and transparency were 
monitored twice a week. After 30 days of rearing, shrimps were fed with locally available 
ingredients such as fish meal, ricebran, oil cake, wheat bran, oyster shell and vitamin 
premix (30-32% protein level) at 3% of the total biomass. Inorganic fertilizers were applied 
depending upon the availability of natural feed in the pond water. 
Result and discussion 
Table 1 shows that weight gain, survival and production performance of T 2 is better 
than T 1• The survival rate ofP. monodon in T 2 was found 57.08% and 53.05% in the 1st and 
2nd crop, respectively which was higher than T 1 and for L. parsia the rate was 75.26% 
which was also higher than T 1• 
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Treatments 
Tl 
Tz 
(Double) 
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Table 1. Stocking, growth, survival and production performances of 
P. monodon and L. parsia under different cropping pattern 
Crop Species Density Initial Final Survival 
patterns (nos./ha) wt. (g) wt. (g) rate(%) 
Single P. monodon 40,000 0.006 23.72 47.33 
L. parsia 10,000 0.200 30.45 55.67 
pt crop P. monodon 20,000 0.006 27.08 57.08 
L. parsia 10,000 0.200 
2nd crop P. monodon 20,000 0.006 22.07 53.05 
L. parsia 47.68 75.26 
Production 
(kg/ha) 
449.37 
171.05 
310.34 
234.29 
361.36 
Table 2 shows that all the physioco-chemical parameters are within the range of 
optimum production level showing a close agreement with the results shown by Quddus et 
al. (1990), Rahman and Bhuiyan (1979). The average salinity was recorded from 16.96 to 
7.71 ppt in T 1 and 16.25 to 1.87 ppt in T 2• No remarkable difference was observed in 
salinity of T 1 and T 2 in 1st crop from March to June but during the 2nd crop of P. 
monodon, a gradual decrease in salinity from 9.54 to 1.87 ppt Quly to October) was observed 
which might act in T 2 as a growth retardation factor for P. monodon as mentioned by Das et 
al. (1982) and Chen et al. (1988). 
Parameters 
Salinity 
(ppt) 
Temp. (0C) 
Transper-
ancy (em) 
pH 
DO (mg/1) 
Treat 
Table 2. Average values of physico-chemical parameters 
of the pond water during the culture period 
Months 
ments 
March April May June July Aug. 
Tl 7.7 12.5 16.0 16.3 
Tz 7.7 12.5 15.8 16.3 9.5 5.0 
Tl 25.5 27.4 29.6 28.9 
Tz 25.5 27.4 29.0 28.8 26.3 28.2 
Tl 18.9 25.5 22.3 22.8 
Tz 21.0 23.5 21.8 21.1 25.8 21.0 
Tl 8.4 8.3 8.2 7.8 
Tz 8.6 8.4 8.3 7.9 7.6 8.0 
Tl 6.1 4.3 4.1 3.7 
T 6.5 5.6 5.4 5.5 4.4 5.2 
Sep. Oct. 
2.0 1.9 
31.4 31.3 
21.5 16.0 
8.5 8.5 
5.2 4.0 
The average values of dissolved oxygen (DO) content ofT1 and T 2 were ranged from 
3.65 to 6.45 mg/1 and which showed no remarkable variation between the treatments. 
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However, comparatively lower values of DO content in T 1 might be co-related with the 
higher stocking rates ofP. monodon fry which was stated by Chen and Ray (1990), where in 
such cases other thanits biological oxygen demand (BOD), a portion of DO may also be 
utilized by organic decomposition and other metabolism. 
From Table 1 the average weight gain of L. parsia was recorded as 30.45g (for T 1) and 
47.68g (for T 2) after the cultivation of 120 and 225 days, respectively. This indicates that 
higher growth of L. parsia is possible because of longer culture period with available food 
and low stocking rate of P. monodon in T 2• 
Total production of L. parsia in T 1 (171.05 kg/ha) was lower than T 2 (361.36 kg/ha). 
The production rate of P. monodon in T 1 (449.37 kg/ha) was also significantly lower 
(P>0.05) than T 2 (554.63 kg/ha). Average weight gain ofP. monodon in T 1 (23.72g) and in 
T2 (27.03g and 22.07g) did not show any significant difference. 
Finally a comparative economic evaluation of single and double cropping system of P. 
monodon with L. parsia was done by using standard economic tools and methods of 
analysis. Table 3 reveals that the total gross income per ha for T2 (Tk.215884.20) was 
higher than T 1 (Tk. 154597.75). The total operating cost was estimated as Tk. 94750.00/ha 
for T 1 as against Tk. 122750.00/ha for T 2• The net profit of T 2 (Tk. 93134.20) was higher 
than T 1 (Tk. 59847.75) and cost benefit ratio was also higher in T2 (1 : 1.76) than in T 1 (1 : 
1.63). The economic analysis of this study shows close similarity with the results shown by 
Yaha (1990) in Malaysia where the farms were mainly dependent on low cost inputs for 
this type of farming system. Findings also revealed that higher production and unit market 
price of P. monodon and L. parsia enhance the culture profitability to a considerable extend. 
Table 3. Treatment-wise cost-benifit analysis of 
P. monodon and L. parsia under different cropping pattern 
Items Single crop (T1) Double crop (T 2) 
Input costs (Tk/ha): Land 11,250 15,000 
Sluice gate and dike repair 8,750 8,750 
Liming 1,250 1,250 
Organic fertilizers 500 500 
Inorganic fertilizers 1,500 2,500 
Seed 42,500 42,500 
Feed 15,000 25,000 
Labour 9,000 18,000 
Miscellaneous 5,000 9,250 
Gross benefit: 
Production(kg/ha)- monodon 449.37 544.54 
parsia 171.05 361.36 
Gross income (Tk): monodon 146,045 190,589 
parsia 8,553 25,295 
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Total gross income (Tk) 
Production cost (Tk/ha) 
Net profit (Tk) 
Net profit as % of production cost 
Cost benefit ratio 
Price of nwrwdon 325-350 Tk/kg, parsia 50-70 Tk/kg 
IUS$= Tk. 48.00 
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